We examine how foreign aid can be used to induce a recipient country to engage in trade-policy reforms. First, we develop a two-country and two-period theoretical model where the donor's promise of aid in period 2 depends on the recipient's chosen tariff in period 1. Without aid, optimal tariff is positive because of the presence of lobbying in the recipient country. We consider three variants of the model depending on whether the donor government is passive or active, and, when the donor government is active, whether the two governments move simultaneously or sequentially. When the donor government is active, it optimally chooses the degree of ex-post conditionality on aid. We find, inter alia, that if a passive donor government increases the level of ex-post unconditional aid, or decrease the degree of ex-post conditionality, optimal tariff goes up. Using a panel data, we then examine if there is any evidence for the ex-post conditionality of aid, and how this conditionality has affected the effectiveness of aid. We find some positive evidence on both counts. JEL Classification: F35, F13, I31, O19
Introduction
Whether we like it or not, most donors do impose conditions on foreign aid (see, for example, Radelet, 2006) . 1 Have the imposed conditions on aid increased the effectiveness of aid? This is a moot point. Devarajan et al. (2001) , for example, found that in many cases conditional aid hampered the recipient countries from pursuing better policies and they became passive with donor countries dictating their policies. Burnside and Dollar (2000) and Collier and Dollar (2002) implicitly suggested that foreign aid should be used to persuade recipients to follow good policies as they found that aid is effective only in countries with good policies.
Many economists object to such conditions for aid allocations because the link between policies and aid effectiveness is yet to be clarified (see, for example, Svensson, 2003 and Baliamoune-Lutz and Mavrotas, 2009). In fact, Hansen and Tarp (2001) and Easterly (2003) showed that the Burnside-Collier-Dollar results were very sensitive to model specifications and sample selection.
There is also a debate on whether conditionalities can be effectively implemented. Many studies have found that, for all intents and purposes, aid is fungible (see, for example, Pack and Pack, 1993; Boone, 1996; Feyzioglu et al., 1998; and Swaroop et al., 2000) .
With these in mind, we consider a way of disbursement of aid where conditionalities on aid may be easier to implement. In fact, it does not put any explicit conditions for aid and allows the recipient government to pursue any policy it sees fit. However, good policies are rewarded ex-post. That is, aid is given as a prize after the policy regime pursued by the recipient country has been observed. We also focus on a very specific policy, viz., trade policy in the form of tariff on imports, rather than a broad mix of policies as in, for example,
Burnside and Dollar (2000).
We do so by developing a two-good, two-period, and two-country model of international trade. In period 1, the recipient country decides on the optimal level of tariff on imports.
In the absence of any terms-of-trade effect, which we rule out with the assumption that the two economies are small open ones, the optimal tariff in our framework is positive because of special interest politics. In particular, we assume that owners of capital lobby the government for the imposition of tariff and the recipient government takes such lobbying into account in its political support function. The donor country is assumed to be altruistic toward the recipient and it decides on the level of disbursement of aid in period 2, which is negatively related to the level of tariff imposed by the recipient country in period 1. In particular, we assume a linear relationship with a component (intercept) that is not related to the level of tariff. Within this broad framework, we consider three alternative scenarios depending on whether the donor government is passive or active, and, when the donor government is active, whether the two governments move simultaneously or sequentially.
The main idea for the model presented in this study comes from the theoretical paper by Sayanak and Lahiri (2009) where aid is given as a prize and is related to poverty reductions. Lahiri et al. (2002) investigate how foreign aid and trade policies impact the welfare of the recipient and the donor country when aid and tariff are both endogenously determined, but in the same time period. In Lahiri and Raimondos-Møller (1997), aid is directly tied to tariff reforms but, once again, in a single-period framework.
We also test empirically if aid has in fact been disbursed in the past as a prize for trade policy reforms, and if such ex-post conditionality, if any, had implications for aid-effectiveness.
Empirical studies on the effectiveness of foreign aid can broadly be classified into three Most empirical studies acknowledge that the relationship between growth and aid can run both ways and efforts have been made to accommodate the endogeneity of aid in growth regressions. We do the same in this paper. In addition, we also consider the endogeneity of aid appearing via its interdependence with tariff with a lag, as in our theoretical analysis.
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By doing so, we shall be able to empirically test if aid has indeed been used as an ex-post prize for trade-policy reforms, and if so, whether that has contributed to the effectiveness of aid.
The organization of this paper is as follows. Section 2 gives a detailed description of the theoretical framework. In subsection 2.1, we analyze the case where the donor is passive. In subsection 2.2 and 2.3, both the donor and the recipient are active and act simultaneously and sequentially respectively. Section 3 takes up the empirical analysis. In section 4, some concluding remarks are made.
The Theoretical Framework
There are two periods and two countries, called a recipient country and a donor country.
The donor country gives an amount of aid F in period 2. There are many goods, but we focus on one importable good in the recipient country which is subject to tariff at an advalorem rate τ in period 1. We shall also call this the first good. The international price of this good is denoted by p and the prices of the rest of the goods are given by the vector P . Both countries are assumed to be small open economies so that p and P are exogenously
given. The production side of the recipient country is given by two revenues functions, one for each period:
where L is the labor stock in both periods, K is the initial capital stock in period 1, and I is investment in period 1 which is added to the capital stock in period 2. The consumption side is represented by the intertemporal expenditure function E [p (1 + τ ) , P, ρp, ρP, U r ] where U r is the intertemporal utility function of the recipient country and ρ is the recipient discount factor. 4 The following two equations describe the equilibrium in the recipient country.
Equation (1) is the intertemporal budget constraint of the recipient country where the left-hand side is the intertemporal total expenditure (consumption plus investment) and the right-hand side is the intertemporal total income. The first term on the right-hand side represents the first period total factor income and the second term is the discounted factor income for the second period. The third term is the tariff revenues from importing the first good in period 1 and the fourth term is the discounted amount of foreign aid. The second equation determines the optimal level of investment in the economy and is obtained by setting ∂U r /∂I = 0. The left-hand side of (2) is the marginal benefit of one unit investment in period 1, i.e., the present value of the return on investment. The right-hand side is the marginal cost of investment in the sense of consumption foregone in period 1. The above two equations determine the variables U r and I in terms of F and τ .
We now turn to the donor country which is assumed to be altruistic toward the recipient country. Hence, they derive satisfaction from giving aid to the recipient country. At the beginning of period 1, the donor makes a promise to give aid, which will be disbursed in 4 Revenue (expenditure) functions are convex (concave) in prices. For a good, the partial derivative of the revenue (expenditure) function with respect to the price of the good gives the supply (compensated demand) of the good. For more properties of the revenue and expenditure functions, see Dixit and Norman (1980) . 5 For a function f (·), we denote by f i the partial derivative of f with respect to the ith argument.
period 2. The donor's promise of aid is based on the following formula:
that is, aid has two components: a fixed component α and a variable component −βτ , which decreases with the tariff rate τ . That is, the recipient country is rewarded ex-post in period 2 if it lowers its trade protection level in period 1. The donor's utility level U D is given by
where V is the indirect utility function with V > 0 and V < 0, γ is the donor's exogenous discount rate, Y is the donor's intertemporal gross income, which we assume to be fixed, and µ is the altruism parameter.
The next step is to consider the donor and the recipient actions. For this purpose, we consider situations depending on whether the donor is passive or active. When the donor is passive, the recipient government chooses τ optimally and the donor does not optimize anything. When the donor is active, it chooses the conditionality parameter β optimally.
The latter case has two sub-cases. In the first, the donor and the recipient act simultaneously and in the second they move sequentially: the donor first and then the recipient. These cases will now be analyzed in the following subsections.
Passive Donor
In this case, the recipient country optimally chooses its tariff rate τ . We assume that in choosing τ the recipient government is lobbied by the owners of capital and, rather than maximizing utility U r , it maximizes a political support function S given by:
where θ is the extra weight the government places on the income of the lobby group.
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In order to derive the first-order condition for the recipient government's optimization problem (5), let us first of all totally differentiate (1) and (2) to obtain:
From equation (6), we see that the recipient's utility decreases with both the tariff rate τ and the conditionality parameter β, but increases with the unconditional or the fixed part of aid α. An increase in tariff increases the dead-weight loss and reduces the variable component of aid and thus reduces recipient welfare on both counts. An increase in β also reduces aid and thus reduces welfare. An increase in α increases aid and thus welfare increases. None of these parameters/instruments has any effect on the equilibrium level of investment, as can be seen from equation (7).
From (5) and using (6) and (7), we get the first-order condition as:
ε m is the absolute value of the compensated elasticity of imports and m is the level of imports of good 1. Since we assume that the owners of capital lobby the government for the protection of sector 1, it is natural to assume that good 1 is capital intensive, and therefore the Rybczynski assumption R The first two terms on the left-hand side of (8) are the marginal costs of tariff: it increases the dead-weight loss (first term) and reduces foreign aid (second term). The third term is the marginal benefit and this comes via an increase in income of the lobby groups. Note that marginal benefit of tariff goes down as the marginal utility of income (which is the reciprocal of E 5 ) goes up.
Equation (8) can be written in implicit functional form as
from which we obtain
The second order condition for the recipient government's optimization problem requires that f τ < 0. The sign of f θ is unambiguously positive. An increase in θ means that the recipient government cares more about the lobby group and this increases the marginal benefit of increasing τ . An increase in α has two opposite effects on the optimal level of τ . First, it increases the level of imports in the recipient country because of increased income there and thus the level of dead-weight loss. This increases the marginal costs of increasing τ . Second, the induced increase in income reduces the marginal utility of income and thus increases the marginal benefit of increasing τ . However, if the marginal propensity to spend on the importable good is small relative to the marginal utility of income, the positive effect of increasing α on τ would dominate. Since the marginal utility of income is likely to be large and propensity to spend on importable low for a poor country, we shall make this assumption. Formally,
An increase in β is qualitatively similar to a decrease in α, and thus it will have the above two effects albeit in the opposite direction. Nevertheless, an increase in β also has an additional negative effect on optimal τ as it provides direct incentive for the recipient to reduce tariff. Thus, under assumption 1, we have f α > 0 and f β < 0. Therefore, from (10), we find:
Formally, Proposition 1 Under assumption 1 and when the donor is passive, we have:
• An increase in the aid-conditionality parameter β reduces the optimal level of tariff in the recipient country,
• An increase in untied foreign aid α raises the optimal level of tariff, and
• An increase in the lobbying parameter θ raises the optimal level of tariff.
Having examined the case of passive donor, we now analyze the case of active donor.
In particular, we assume that the donor government chooses the conditionality parameter β by maximizing its objective function. We consider two sub-cases depending on if the two governments act simultaneously or sequentially. These two cases are taken up in the following two subsections.
Active Donor: The case of simultaneous move
In this subsection, the donor and the recipient governments act simultaneously, taking each other's actions as given. The donor chooses its optimal policy instrument β, taking τ as given, and the recipient chooses its optimal tariff rate, taking β as given. The recipient's optimality condition is the same as in the passive donor game (equation (8)). The donor's optimization problem is formally stated as
where the variables and parameters are defined after (4). The first-order condition is:
The left-hand side represents the marginal benefit of increasing the aid-conditionality parameter and the right-hand side the marginal costs. On one hand, an increase in β reduces the amount aid disbursed and increases disposable income and the welfare in the donor country. On the other hand, it reduces welfare in the recipient country by reducing the volume of aid, which is detrimental to the donor country because of its altruistic nature.
Having described the equilibrium, we investigate the effects of changing θ, α, and the altruism parameter µ on the optimal level of the two policy instruments τ and β.
The first-order condition for the donor can be written in an implicit function form as:
An increase in the lobbying parameter θ does not affect the first-order condition for the donor's optimization problem and thus g θ = 0. The sign of g β is negative and this is consistent with second-order condition for the donor's optimization problem. An increase in α is qualitatively similar to a decrease in β and thus g α > 0. An increase in τ has two opposite effects on the first-order condition. First, it reduces the amount of aid given increasing the disposable income of the donor. This, in turn, reduces the marginal benefit of increasing β by reducing the marginal utility of income in the donor country. An increase in τ also increases both the marginal benefit and marginal costs on increasing β for a given level of V . In addition, it affects E 5 via a change in U r . The net effect is however negative under assumption 1. The effects of θ and α discussed above are the direct effects. As explained above, the direct effects of θ and α on β are zero and negative respectively. The indirect effects appear via induced changes in τ .
Differentiating (9) and (14), we find the total effects as:
where ∆ = f τ g β − g τ f β > 0 for the stability of Nash equilibrium.
From (15), we find that dτ /dθ > 0 and dβ/dθ < 0. The first result has been explained before and there is no indirect effect of changing θ as it does not affect the first-order condition for the donor's optimization problem. The second result is due to the indirect effect of changing θ via an induced change in τ . An increase in θ increases τ and this reduces the net marginal benefit of increasing β as g τ < 0. From (16), we find that the indirect effects of a change in α on τ and β via changes in β and τ respectively, are of the opposite sign of the direct effects. However, ∆dτ /dα can be simplified to
positive. Thus, the direct positive effect dominates the negative effect. We shall assume the same to be true for the effect of α on β.
Proposition 2 Under assumption 1 and when the donor and the recipient act simultaneously, an increase in the lobbying parameter θ or in the level of unconditional aid α increases the recipient's tariff rate and decreases the conditionality parameter β.
Active donor: the case of sequential move
In this section, we examine a sequential game where the donor and the recipient countries take part in a two-stage game. In the first stage, the donor optimally chooses its policy instrument β taking the recipient's reaction function (its first-order condition (9)) as given.
In the second stage, the recipient optimally chooses its policy instrument τ given the value of β. We use backward induction to solve this game. Therefore, the first step is to solve the second stage of this game, which is the same as the case of passive donor. In the first stage, the donor's optimization problem is:
The first-order condition for the above problem is:
which can be written as:
Equation (18) is similar to the first-order condition (13) from the simultaneous game.
The difference between the two first-order conditions is the second term on the left-hand side of (18) . This term appears in this first-order condition due to the fact that τ now depends on β via the recipient's reaction function. From Proposition 1, we know that dτ /dβ is negative. Thus, from (18) and substituting (13) in it, we find that
where β sim is the optimal value of β in the simultaneous move game. Thus, the optimal value of β in this case is higher than β sim . Formally,
Proposition 3
The aid-conditionality parameter β is higher in the sequential game as compared to the simultaneous-move game.
The intuition behind the above result is as follows. In the sequential game, the donor takes into account the reduction of the recipient tariff rate, which increases the conditionality parameter β. On one hand, an increase in β has an additional marginal cost to the donor via an increase in the amount of aid disbursed. On the other hand, an increase in β also has an additional marginal benefit via a reduction in the dead-weight loss (due to an induced reduction in the tariff rate). As these two effects conflict, we find that the second term in (18) is ambiguous. However, using (13), we find that the effect of an increase in marginal benefit dominates the effect of an increase in marginal costs and the net effect is positive.
Thus, the optimal level of β is higher in the sequential game than in the simultaneous game.
Empirical Analysis
In this section, we shall examine the relationship between growth and aid. As mentioned before, there is a large literature on this subject, and most of it deal with the issue of endogeneity by acknowledging the two-way causality between aid and growth. In the first subsection, we shall do the same using a panel data set of 137 countries classified as low and middle income countries by the World Bank from 1995 to 2009 and using the well-known two-step Generalized Method of Moments (GMM). 8 However, in our theoretical analysis, we have analyzed a different type of endogeneity, viz., that between aid and tariff (with a time lag), and this we shall do in second and the third subsections using a structural system of equations. First, we shall consider an aid equation (in addition to the growth equation) and then add a tariff equation to allow for interdependence between aid and tariff (with a time lag) as in our theoretical analysis.
GMM estimator
The basic equation we want to estimate in this subsection is:
where Y it is the GDP per capita for country i at time t, Aid it is official development assistance measured as a percentage of GDP, 9 Tariff it is a trade policy variable measuring effective rate of protection, Corr it captures the level of corruption as defined by the International Country Risk Guide (ICRG), Capit it is gross domestic capital formation measured as a percentage of GDP, Seceduc it captures human capital accumulation and is measured by the average number of years in secondary education for the relevant cohort, and Pop it is the growth rate of population. Aid 2 it is included in order to capture the diminishing returns of foreign aid.
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The sample is a heterogeneous group of countries in size, income, population, etc. This heterogeneity and that over time must be taken into account in the estimation to avoid the problem of omitted variables. Thus, η i represents an unobserved country-specific effect, κ t is a time dummy, and ε it is the error term. All these variables have been used in the literature.
To reduce the effect of short-run cyclical movement, the fifteen years time frame is divided into five non-overlapping three years averages: 1995-1997, 1998-2000, 2001-2003, 2004-2006, and 2007-2009 . Table 1 in the appendix contains the list of countries in the sample. Most data are from the World Development Indicators (WDI) unless otherwise noted. Table 2 9 The Development Assistance Committee (DAC) of the Organization for Economic Cooperation and Development (OECD) defines aid as "grants and concessional loans net of repayment of previous aid loans -a measure that treats forgiveness of past loans as current aid" (see Easterly, 2003) . 10 Except Corr it , all other variables are in log form.
contains both the definition and the sources of each variable. The first step for obtaining GMM estimators is to take the first difference of (19) , and this eliminates the time-invariant and country-specific effects. Having done that, there are two usual choices: the difference GMM (Arellano and Bond, 1991) and the system GMM (Blundell and Bond, 1998) . As for dealing with the endogeneity issue, according to Arellano and Bover (1995), the lagged levels are usually not very good instruments for the first differences. The system GMM estimator uses additional moment conditions and combines the regressions, one in first differences and one in levels, using both lagged differences and lagged levels as instruments. This estimator reduces the potential biases in the difference GMM. The system GMM is also more appropriate in cases with large cross sections and a small number of time periods, which is the case here. Since the numbers of instruments in our case are much less than the numbers of observations, there is unlikely to be an increase in the bias in the system-based estimates. Table 4 reports the empirical results of the two-step system GMM estimator. These results are consistent and robust as suggested by the p-values of the Sargan test 11 We use the software Stata 11.
and the second test of serial correlation. The system GMM estimate remains positive and highly significant even when we use deeper lags of the instrument variables, which further supports the robustness of our results.
Estimating a system of equations
In order for us to establish the determinant of aid, and in particular to see if aid has been used as a prize for trade policy reforms, we shall now first of all add another equation to (19) to form a system of equations. The main purpose of this is to consider the simultaneous determination of aid and tariff (with a time lag) as in our theoretical analysis. However,
we shall now consider an aid equation and the tariff equation will be added later on. The equation for aid that we consider is:
where SSAis regional dummy representing Sub-Saharan Africa.
We estimate (19) and ( (20) is given in table 6 and that of (19) in table 5 . Interestingly, we find that the coefficient for Tariffs with a time lag is negative and significant providing some evidence that foreign aid has possibly been used as an ex-post prize for trade liberalization.
We also include contemporaneous tariff, 12 and the coefficient of this is positive and significant.
The coefficient for Aid, Pop, and Capit are uniformly positive and significant, and that of Corr negative and significant, in the growth regressions.
We now turn to the third equation, viz., the tariff equation. Two points need to be noted. First, from our theoretical analysis, we know that a higher amount of aid in the second period (because of a decrease in the conditionality parameter or an increase in the amount of unconditional aid) increases the level of tariff set by the recipient country in the first period. That is, in the tariff equation we shall expect a positive relationship between Aid and Tariffs (with a one-period lag). Second, the relationship between Tariff and Aid is negative in the aid equation. In fact, as we have seen, the sign of the coefficient of Tariff it−1 is indeed negative in the aid equation (table 6) . Therefore, we need to be careful in specifying the tariff equation in order to identify it properly. The tariff equation that we consider is:
We expect the sign of β 1 to be positive. The variable Agriculture (share of the agricultural sector in GDP) has been included to account for the structure of the economy. We expect its coefficient to be negative as the degree of protection is typically much higher in the manufacturing sector of the developing world. We would also expect government expenditure (as a proportion of GDP) -which usually follows economic progress -to have a negative effect on tariff. 13 We have added a number of regional dummies to reflect the differences in their historical/colonial experience and other institutional factors. The results of OLS regressions are present in table 7. The signs of the coefficients are as one would expect. In particular, the coefficient of aid is indeed positive and statistically significant.
Recognizing that both aid and tariff are endogenous variables in our theoretical analysis, we estimate the three equations (19) , (20) , and (21) as a simultaneous system using 2SLS.
The results are presented in tables 8, 9, and 10. The results once again are consistent with theoretical predictions and the key coefficients are also uniformly statistically significant.
Finally, as a check for robustness of our results, we rerun the system of three simultaneous equation using 2SLS for a subset of the sample, namely the low-income countries (as defined by the World Bank), and the results are presented in table 11. 14 The earlier results more or less go through.
see Rodrik (1998).
14 A low-income country is defines as one whose per capita income is equal or less that $995 at 2005 prices.
Conclusion
Has foreign aid been effective in increasing economic wellbeing in recipient countries? Much has been written to address this question. Findings have been mixed, but everyone agrees that there are rooms for improvement in the way aid is disbursed. Can aid be disbursed in a way that encourages the recipient country to follow better economic policies, which in turn are likely to result in economic wellbeing? This paper deals with this last question restricting itself only to trade policies.
We developed a two-period, two-country model of international trade in which a recipient decides on the level of optimal tariff in the first period and the donor decides on the level of foreign aid in the second. A positive tariff rate in the recipient country is detrimental to its welfare but it exists because of lobbying by interest groups. The recipient knows that a higher level of tariff will imply a lower amount of aid in the second period. We consider two situations depending on whether the donor country and the recipient country act simultaneously or sequentially. We find that an increase in unconditional aid increases the level of optimal tariff, and an increase in the aid-conditionality parameter (which reduces the amount of aid for a given level of tariff) reduces the level of optimal tariff. Given these results, we would expect the level of aid to have a positive effect on the level of optimum tariff. In our model, an increase in the level of tariff reduces the level of aid, for a given value of the conditionality parameter. To summarize our theoretical findings, the level of aid, the level of tariff (with a lag), and economic wellbeing are all endogenous with both aid and freer trade increasing economic wellbeing, aid increasing the level of tariffs, and level of tariffs reducing the amount of aid received.
We also carry an empirical analysis using a panel data set of 137 recipient countries.
The purpose of the exercise is to test the theoretical predictions mentioned above. We do so using two methodologies. First, we use the well-known Generalized Method of Moments (GMM). Second, we consider a two simultaneous-equation system with only aid and growth (representing economic wellbeing) being endogenous, and estimate the two equations using Two Stage Least Squares (2SLS) technique. Finally, we also endogenize tariff and estimate a three simultaneous-equation system using 2SLS. Our results provide strong support of our theoretical predictions and in doing so also provide indirect support for a presence of ex-post conditionality in the disbursement of past aid. 
